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11 3 fC, ^^;b/nIi/ij3>0i/ 3 ^ 2CDn§Sh>'J ny&WM 

u * z)imzftmm*izwmLx^-i?y77A4*tfmi&£nx^2><, 

[0 0 8 9] 

3L-Vy x©y-^M^cl 4 ItgiKDmM^Uv ? 1 tbt^^'Jt 

;i/^MPU^@^$ti, KU-f>«ci 5&£m2£>$Sfgya-/# 2 i:btrn- 

[0 0 9 0] 

*JBEV 1<0 ZWfiUirZ, 
[0 0 9 1 ] 
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[0 0 9 2] 

e> L T x - > >f * tfSfcittffi & 3 . 

[0 0 9 3] 

mz. tf-hnmi sizwmLfrm?-^ v -^mmz^^xy^y h*-m 

tUt, >f- 3 £?-V*}V<Dm<Dmz. >f- Mil 3 £. V-*M^l 4 

14MFH«1 S&tfm^^ti&^S, t-&;fcl3x-^>^VW 
[0 0 9 4] 

x- > A-r x (Dmnmmit. ^-^y y^/w * i$-%ym& n 
y*)iJf-bv-?izfci:tM'tz><DX\ m^n&A&m. v-hitm, m&mm 

[0 0 9 5], 

(mmmm 1 6 ) 

®2 7ii, x-^>y^vwx<£>$T®EI-e&<5o r^x-^^/w 
P^^fls^l l-htc, hffcfiliBIl 2^*aft, 3©_htcy-hH^l 

KU-f >fligc 1 5^^$tVTVN^> 0 h«H 1 3 {C, nMOSFET2 3CD 

y > 9?r\4 * WJ&tft 3 tl T ^ S . 
[0 0 9 6] 
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[0 0 9 7 ] 

i©i^j:i-y>yf/U >UC*f IT, nMO S F E T 2 3 C0>f- MCttfiE 
V2>0£MJU n + y-XfIJgc{cmffiV 1 >0 ^PPiDf^o 
[0 0 9 8] 

•Zo-t&t. m^f)\ nMOSFET2 3&IoT^f-Mtl3^f,i(^ 
0 Z.oiT£Z.£iZ iot^f- hWS 1 3 ^lEiZ^m^^^o nMOSF 
ET 2 3<7>tf- hSJEV 2 ^^oTA^y-XiffV 1 feSV^i, 

^ <d % & #i a m ic $r ^* j& o r ^ ^ , / 1 v t - v > ? -r & . 

[0 0 9 9] 
[0100] 

>f- h*H 1 3 {C, 'J-^i^iaotnMOSFET2 3^^lTt 
[0101] 

hy^;b^- h U -^7tc>K JrbMf sco t% m^0>ft£#»Ji$l«U 4*- ^ 
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[0 10 2] 

[0 10 3] 
(HJfe^ffi 1 7 ) 

3#7£f£$#lTVN£ 0 >f- bmmmi 2 £$fr£e>&Cn + V-*«!cl 4&tfn + 
Kl/^ 1 5#J£fftS*lTV*S. >f- hM 1 3 JC, pMO SFET24® 

[0104] 

x-*;>^A>f ^©y-xfg^i 4 ttm ©«tB:/ny* 1 tbtji^yt 

[0 10 5] 

Z.&ii^l&x.-yy'f'rrtJ XiZMLX. pMO S F E T 2 4 (D>f- bfCSffi 
V 2<0 £MJU n + V-XfI^c(C«J±V 1 >0 fc^f-So 
[0 10 6] 

IE?L#, pMOSFET2 4&Ioty-MSl 3(;aAStl 
Zio-t&ZtiZ ioT>f- Mil 3 £IEIC^«£14:£ 0 dtf>&, nMOS 
F E T 2 3<D¥- bm&V 2 ^oTA^V-^iffV 1 &£V^i, $jg 

-f-e (o % <d *mmmzM%M ot^^>, s? > y -5 . 

[0 10 7] 
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[0 10 8] 

h«« 1 3 U-*«$ffitC«fcoT pMO S F ET 2 4 fefl-LTIE 

rcD<fce>&lE?Ltf>y-?&. ^- Mill 2©j|$AH»mil 4* 
- htt«i 3 fc^*;i/©ra&tf$*- hSil 3 iiv-^Mi 4^Ki/>f ym 

mi 5<Dmmmt.<Dffi<D&mhy*v>y mmhy*j\stf-hv->7) v^m 

[0109] 

x - v y if? a -r * (DMmn mt, + & t> % x - *; > ^ a -r * 7 ^jn £ 

fcSBSWi, ?- Mil 3ic^f 5lE?L<Z>aicifcMU ffitttttftftOWgh 
[0 110] 

x.?*Tyi/symmmitm%(i-*z>z.£izj:^T%. mmcDmmizi&tbz 

[0 111] 

; ( JSi6Jg« 1 8 ) 

3^^3tiTv^„ >f- bmmmi 2 z&ti&?izp + y-xm®i 4&t>*p + 

5#7gj*3*iTVxi„ 3©J:o^pMOSFET©y-hiil 
3 fC, nMOSFET2 50n + V-^K^l, Jf— hMn + K U>f 
^&^§P^fC^MLTx-^i/^T : /\^^^^$tlTVA^ 0 
[0 112] 

x-i?>^f/^x©y-^fig( 1 4 &m 1 (Dffim-fu y v ltbt^^ut 
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[0113] ' 

r<Z)J: e>&X-^>^7-V^>UC*f it, nMOSFET2 5©^f - RC«BE 

v 2>o fcepiiiu n + v-xM^tc*i±v ko £E»-r.g> 0 

[0114] 

-£e>"-T££, nMOSFET25^Iot^-htil 3{CtA$n- 

3 ^iCiot^f- MSI 3 &I{C^«$iiS 0 rGDiL nMOS 

F E T 2 5£>>f- h*E£V 2 ot^?> V-X«±V 1 ^ 
CD & © £ sc|9jg"ifc ot^?). ^v>r-i/>tf-tZ> a 
[0 115] 

>$c^i 5r^#^»cii£&<g> 0 r e> b t x - i/ > ^f/w ^ a^i^i 

[0 1 16] 

#CJC, y-Mil 3^^, 'J-^t^i:j:otnMOSFET2 5Hbt 
til 3 £*V*)l<Dmxf¥- Mil 3 tV-^iil 4^1^ >«U 

[0 117] 

x - y > ^t-V\* 7.(DMnmu te, ^ & fc> % x - *; > A >r ^ 7 TO i: 
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[0 118] 

nMOSFETOy-MI, f- h*, J£ffcJIi@S, ^JKi* 
[0 119] 

(nas^ffii 9) 

3^^S4XTV%S„ >? v - htfiill 2 $r^t^j;e)tCp + y-^M^cl 4&t>*p + 
Kl/>f ymmi 5#7gJ&3*lTVA<5„ >!f-N«flil3tC, pMOSFET260 

[0 12 0] 
[0121] 

i©«fc ^I-^^^W XlC*f IT, pMO S FET 2 6<D>f- MC«JE 
V 2<0 £E»U n + V-Xllt!Z|ffiV 1<0 SrWiwrS. 
[0 12 2] 

f ot^t, IE?L#, ^-Mffil 3A^nMOSFET2 6 5:IotStW!B 
1\ iH53i:lcioT^-MIi3&^(:fi$t§ 0 £©ffe, nMOS 
F E T 2 6 ©4*- h«ffiV 2 ^DoTA^V-^tffiV 1 &^£„ &<5W£, $ 

[0123] 

r^tsiiit, «jeev i&tf«a=v2#ojjf;i/NT?%, 1 4 &t>* 

[0124] 

y-hlil'3IC, 'J-^iSlCJ:otpMOSFET2 6 5:^LtiE 
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MIi 3 i:^**;i/©ra;&tf4*- httffii 3 i;v-*fg^i 4^ Ki>>f 

[0 12 5] 

x - $; y sf^A 4 x CD M%m m ■ -r & t> *> x - > a >f * # * 7 £ 
&mm> m^oymm. mmmm. r**)vmm. x^x^^a 

[0 12 6] 

pMOS FET2 6<Z)>!f- hffi, >f- h*, fiSfUiaS, ft*;^S, mm 

[0 12 7] 

(»12 0) 

03 1(1 x-^^^/t^-^cDSrffiHTf&s. rci-y^^W *te> 

h 2 7tfMf&ZftT^2> a 7n-f-f y>f*f- h 2 3_ttC&, iil2 8 

tfjg/astu r©±tcn> hd~;i/Y- h 2 9^^$4x«rv>So 4*- h«5»& 
1 2 £&&J:e>lCp + y-X«cl 4M'P + FU^>M1 5 #7£/&3*lT V>S 
. 3>hD — ;i/>y — h 2 9 (t ^SIS^(C^MLTx-i/>^/W^^^$ 

[0 12 8] 

;i/^MPU^g?M$ti. Ki/>f >M^ci 5«^2<z)mtgyn^^ 2 £bTT-*=r- 
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[0129] 

®3 2it. r©J:^j:i-i;>^U^©7n-f'f yf>f- V 2 7 izM^f- 
[0 13 0] 

hn-M- h 2 9 {CIE<Z)«J±V 1 >0 FNh>*U 
>^(Cj:oTnlf#||;iil 1 !b^7D-f-f h 2 7lcm^-££A-f 

[0131] 

EI 3 3 it, 7D-f>f y?¥- V 2 7 (cm^£&AiT3SQ<2#&£^-riii-e& 

[0132] 

=i> hn-;i/>f - h 2 9 &Cit<7)SfiEV 1<0 fcfMLT, FN U >^(C 

«fcoT3> hn-;i/^f - h 2 9^?)7D-f^ yf>f- V 2 7 ic«^-£&A-3-£ 

o 

[0133] 
[0134] 

7 mnmmm 2 8 ©j^s m*»ntf, w.m b y * u > ^fc j: ^m^-co^A* 

3 > h n - M- h 2 9 oSffiv 1 &f s. 
%31l$ izm £M o T b , A° y >r - > ^ f & . 
[0 13 5] 

£T\ tffVl^O^HT'^ V-X««l 4&tf KU>f 
1 5|«##aMK»ti:fcS. re)btx-i?>yr;M7,M^^S. 
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[0 13 6] 

#UC EI 3 4 &t>*® 3 5 iZ^^oiZ, 7n-fO^-h2 7^?,, fig 

v-xmmi 4 >^i 5 <Dmizmffi-t)mn&<&2> 0 . 

[0 13 7] 

7D-fOW- h27 l©ISI©y- h^Ml 2^7D- 

7-jy>f>f- h 2 7 £n> hn-M- h 2 9 <Dm<Dmmm 2 8 J: UfStttU*. 

0 3 4 tCaK-rm^<3DSfcm^SS#k35:5. -7j7n--r>f yf>f- h 2 7 £n> h 

p_ ;b ^_ h 2 9CZ>ra<Z)ftfiJg]R2 8^7D-fOW- h 2 7 

1 (Dm®?- bmmmi 2 j: in 3 5izm^"m*<DWtmt>mmiz&z 
vmwL<Dmzt£z> 0 

[0 13 8] 

a: - *; > >f * ©^tSMIBIS tt, -t fcfc *» x - ^ y tf^A J*tMr-7 ftflft £ 

R&w:mby*)vtf-bv-?iz)xikffl-tz><Dx% m^v&Amm. ?-b<bm 
, i^st, «^©a«, mmmm. *v*;vmm. ^vxryi/aymmm* 
mm-tz>z.h\z&-oT. ffife<Dmmiz&&2>zt.tfm&2> 0 

[0139] 

MKi^^ > ©ftfr y tc n Sffitl co y - x £ K u 4 y £ & -5 x - v y 

4 x%mmizmmT*i*2> 0 z.aym^. mmz&m>f-v\z®.x-?z><D-friEnffi ( 

[0 14 0] 

(mmmm 2 1 > 
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IS3 6Ali, i-y>^Uxffl*HSElTffcS. ^©x-i;>^fVU^ii 

y*f>f- V 2 7 AWsnt^s, ^n-^-< yfff- V 2 7{cgSg^£«fce>&c 
„ nWftlii l _t&cn> hn-M- h 2 9#7£j&£*lTV\£ 0 

i 

[0141] 

^n-^-f y>ftf- h2 7 any hu-;i>f- b 2 9 r^cte^jg^^Sti 
[0 14 2] 

him^imi 2 zt%ti&oizv + v-xmt£i 4^tK P + Ki/-r >i«i 5# 

[0 14 3] 

i-^>^f/HX©V-«l 4 Sifgl ©at§^n^y^ 1 £ IT^^'Jt 
;i/^MPU7b^M$tl> Ki/>f >M^ci 5«H2<Z)at§^n^^ 2 £ ltf3- 

[0144]. 

B3 6BI1 Z<D£o%iX.-Vy7^A4X%:±mfr^&tc.mV$>2> 0 
[0 14 5] 

EI3 6 B izm-t J: o ic, ^n--5^ yff- h 2 7 <z>Mi2{C;fcf[Rj1-£fe»fc=i 

> h 2 9*^^$tls ^(DmzitmS 6Atf»&lfe|fiii2 8^ 

[0 14 6] 

^fe, 4*- Ms (mm.) (Dm&z>?/$4 x*m-&ffi.±izftv ^frr ttx- 

[0 14 7] 

®3 7li. ^(Di:e)^x-i;>^fVUxffl7n-r^ yf>f- h 2 7 tc*^ 
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[0148] 

a>FD-M'-h29t;tffllffiVl<0^P»U FNh>*U> 
ffiz&vny hn-;b^- h2 9^67n-f-f y?>f- h 2 7&c«^£&A:f 

[0149] 

=z> hn-M- h 29 t7n-f^ y>7>f- V 2 7ia©»fi»Bi2 8©JS£# 

tv-x m 1 4 &t>* k v a >mm 1 5 t>mm^m & £ „ 

[0 15 0] 
[0151] 

7D-f-f y>f>f- h 2 7 hn-;i/^- h 2 9 #ft££-e>®;»£Mrir- 

[0 15 2] 

[0153] 

(HJSTgJB 2 2) 

^-N2 7^M3ntv^s. ^n-^ yf>f- V 2 3±tc&, iil28 

#7£f&£*l, 3<Z>_L&C=r> hD-M- h 2 9#7!M£3*lT^S. ^~ h «53»JWE 
1 2 £$&J:e>K:p + V-*«!cl 4Mp + FU^«1 5«3HT^S 



3 1 



fflSE4$ 2003-3009674 



#2002—198144 



[0154] 

[0 15 5] 

[0 15 6] 
[0 15 7] 

BI4 oti, ^©£e>&x-^>^vw;*.tf>-7ni-^ y>?>f- > 2 7tc«^ 

[0 15 8] 

®4 0 1C^"TJ:-9(C. n> hn-M- h 2 9 ICIE<£>«JEV 1 >0 ^ftlt 
, FN by*Vy'!flZ.J:V¥mfomfcl U^7D-f^ h 2 7 (C«^ 

[0 1 5 9] 

¥##*i£i i tyu-^- j yy>f- v 2 im<»>f- hmmmi z&mztf-t 

[0160] 
[0161] 

04. 1 JC^-T^fC n> hD-;i/y- h 2 9 {Ciltf)«jEV 1<0 ^ftlt 
, FN by*V y>f\z.& y =2> hn-M- h2 9^f,7n-f-f yf>f- h 2 

7&C*^-£&A1-£,, • 
[0 16 2] 

=Z> hD-M- h 2 9 t7D-f^ y>f>f- h 2 7|BIflD^- hiiil 2# 
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[0163] 

yf>f- h 2 7 JC«^&iiAffc; 3> bD-M- h 2 9 CML 
[0164] 

re>tsr £-?y->U5^i 4&tf y«i 5 ^^ii^ffiicf^o f & 

[0 16 5] 

in 4 2(c^-tj:e)^, y>f>f- v 2 7 iz£ftizmmLfrm^&, >f 

- hmmmi 2tf>?g<&o£M53 o zmlx. m^mvy^^^- h u-^tcj: 

[0 16 6] 

coffca. ^n-^Y >?yf- N 2 7#y-:*M«i 4±&cajo3RoT^33»3 

0©^f- h^iS^l 2tf>j?$, 7n-fO^-h 2 7^y-^fli|5cl 4_LIC 
mo5goTVN£5»3 0(Z)M^U®«^?:Mlp-r^r ilJCi;oT. m^OSSHK 

[0 16 7] 

& K u >f > ©ft*) y tc n Mfj£ifcJS<£> y - ^ i: K b -f y £ £ - V y ^fy=A 
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[0168] 

(mmmm 23) 

®4 3«, x - ^ > tf^r/^ 4^<D mmm'v & & a ^©x-^>^rW7u±, 

tf&f&Zti. ^cd±(ch> h n-;i/>f- h 2 9 ^0^$tiT^§ o 3>ho-;i/ 
>f- h 2 9^t5^n-^^r y*ff- h©<IW(c«, WW?- b 3 l^Mstit 
v*5. mm?- b 3 un> Nn-;i/>>f- h 2 9, :7n-7^ >^>f- h2 7n 

- . Kit* ?iie^K^^^$nTV^§*^|l^^bTV^^V^ 0 
[0169] 

?- bmmmi 2*mti£oKp + y-xmmi 4M P + Fi/^>iigti 5^ 

[0 17 0] 

x- > y^-'A-f ^oy -^li 1 4 ttH l (Dmm-^u v 9 l i: Lt^^ D t 
/l^MPU#}gM£*U Kl/-f>Mcl 5^2©aig^D^/^ 2 ^btrn- 

[0171] 

30i-^>^f;U^(l >f-NMBIi 2«^f-b3iMi3 0 

[0 17 2] 

®4 4li, 7D-f^ -yffff- V 2 7tC^#f*:««l 1 j(P?>t?S:aAt S# 
[0173] 

g(4 4 izm-t «fc -5 tc, n> hn-;^- h 2 9 iciEtf>«ffiv l >0 5:Wlt 
, FN h>*U >^ICJ: y¥#*MS*l l^?)7n-fO^-b2 7&C*-? 

[0 17 4] 
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[0 17 5] 
[0 17 6] 

04 5ic^t"r«l:^{c, n> hn-M - K2 9tcrft©mj±v i<o 
, F N h > * U > ^{C J: »; =r > h D -ftf- h29^?,7Q-fO h 2 

[0 17 7] 

3 > h n h29h7D-fO ^V- b 2 7 mCDmBB 2 8 
[0 17 8] 

7D-f^ yfftf- h 2 7 (CB^fc&A^ n> hn-M- h 2 9 icMlL 
[0179] 
[0 18 0] 

h V -Viz^^x^mfomffi. 1 l, =i> hn-;^- h 2 9&IF 

[0181] 

4ott7tIt^5. 
[0182] 
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h 3 i coiof#-a-e)®a, *mfommi i t7a-f^ h2 7no 
f- bmmmi 2©*$, 7n-f^ yw- h 2 7 hn-M - b 2 9 
mo)mmm2 8©js$, ^□-^-c h 2 7 tmwf- b 3 1 p^^m 

[0183] 

nM¥#ttS«£ffiVN£fS;foUlCpM¥#tt*l£, pMIOV-7 

[0184] 
[0 18 5] 

I©^- h»Jg|6DL£VN«ffi&V t hill, d<Z>>f- h*^©*tl*«S&Iag 
£ -T S i: > . x - 2? > * © &&>T(D jRsS; T* If 31 7? # S „ 

[0 18 6] 



[»1] 



ln(/ fl Ja 0 )) \n(U A J) 




[0 18 7] 
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[0 18 8] 



[»2] 



#2 0. 02-198144 



A 0 = - — 'Qs 



1+^-1 



B t 



o 



#o= tsi'q'NB'Tox 1 / i 0 x 

[0189] 
[0 19 0] 

[^3] 



rJ*(t)) = qA 



1 n, 

-— W 0 exp 

2 r 0 



2k B T 



D h 



-1 



V e# (0 = 



Bn 



1 + 



A(0 



\2 



•l 



[0191] 

[0 19 2] 
[0193] 
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[15(4] 



-—W D exp » 
2 z 0 \ 2k B T . 



De n + Dh P 



exp 



(<i{Veff O-Vb)) 



k B T 



-1 



[0194] 
[0 19 5] 
[0 19 6] 

C«5]' 



1 ag 



f 






exp 




< 


k B T) 







-1 



[0 19 7] 

So 

[0 19 8] 

me] 

Wr 



U A (')) = **»Q« (v G -V TH )v eff (t) - (V eff {tj) 



[0 19 9] 

MC^M-T&MOSFETtf^tf y^>f , C 0X t±«^$:^$i±S>f- MCg^f &M0S 
FET<Z);f- h^*, V G te#£^##£-fr&;f- MC^M"f £M0SFET<Z)>f- 
I*" So 

[0 2 0 0] 
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[0 2 0 1 ] 

mi) 

I ag (A(t)) = A ^^\dE -J(e-ECj) • {e-EC 2 ) • (/i(A (*))-/ 2 ) * D(E) 

71 ft 

[0 2 0 2] 

tctdL. m^zytmmmmijKA. Ec^r&mtf- ba&mmm* Ec 2 i*mw>f 
a)^mm> d (e) n*)V3?-E(Dm^t>mM>f- h -nmmtf- b^m* 

b>*;i/1" -So &fc. Mfn^mt. W2 0 0 0- 2 6 7 5 7 4C 

[0 2 0 3] 

MVNfelagtcj;^^ (T ag ) ©IfI^$:^bTfi<„ 3 ©fflllC <fc o T. x 

£ = 

[0 2 0 4] 

04 7teL£v^ffiflc#<f4£:SL£*>©^&£ 0 ftfftli, L^<fit£;fcU M 
[0 2 0 5] 

[0 2 0 6] 
[0 2 0 7] 
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[0 2 0 8] 
[0 2 0 9] 
[0210] 
[021 1 ] 

Kt-WlxlO^cm'V^, 7^t^-Mlxl0 17 c 
[0 2 12] 

[0213] 
[0214] 

in 5 1 (c^t-r j;e>tc >f- hep tcp 2 zmmzmf&~?z>zL tizz-ox 

-So 

[0 2 15] 
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[0 2 16] 

. £J&gJttl 0frt>mm&Ml 3 =fo|SI#{CLr. y-b^Cpnp^, n + n. 
[0 2 17] 

[0 2 18] 

o 

[0219] 

im i ] *mm<z>mmj&m 1 ic^ssmhiiik (lsd ©«e^h. 

[0 2] *»«©|gJ6^JB2K:^^s|fe«tia» (LSI) <Z)«fr&0. 
[03] #38fJ!©2Si67gffll3 tc^^Silfltiail (LSI) 

[04] *ftm<DnteMi&4v:frfr&mfrm& (lsd ©m^Kc 
[as] *&m<Dmtemi&5K.fr'fr&Mmm& (lsd ©**h. 

[0 6] *««<Z)^i6^«jl6JC^^5^«tim|& (LSI) <DWt±Mo 

[07] *»«©nj6^ffli 7 Kfrfr&mmmtt (l s i ) <z>m&m B 
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